In Amazonia, hydroelecitric power plants induce GHG emission indirectly by logging and burning the surrounded forest, and directly by decomposition processes in the reservoir. Input of organic matter may be assigned to flooded forest, macrophyte stands, and the runoff. In order to check spatial differences of the methane emission in Tucurui reservoir (Para State, Brazil) historical images were used to identify areas, where input of organic matter is distinct.
METHODOLOGY Digital Data Processing INTRODUCTION
There are evidences that methane concentration in the atmosphere has increased since the Industrial Revolution [ 11. Sources and sinks of greenhouse gases (GHG), such as methane and carbon dioxide, must be evaluated in different latitudes [3] . Tropical rainforests are considered a carbon sink. Land-use changes induce a migration of carbon to the atmosphere [4] .
The reservoir was complletely filled in 1984. Five TM Landsat5 images, bands 3, 4 and 5, were used: June186, August/SS, Julyl90, June192 and Julyl94. Of course the area covered by macrophytes is seasonally variable, however TM images in Amazonia are not available in wet season. In this case, the map classes are related to the dry season. Yet, dam operation results in non-draijtic changes in the water depth, which may cause little variation in the extent of macrophyte stands.
The June/1986 image was used as reference to correct geometrically the remaining data set. The same image was sliced to create a mask, covering only the reservoir to prevent mismatch classification. Smaller digital numbers were found inside the reservoir and that permitted creating the mask. Unsupervised classification was performed to the masked images, generating two classes for each one: macrophyte stands and open water. To produce a map including spatial and temporal variation in the macrophyte stands, boolean operations among classified images were carried out. Digital numbers were then regrouped into four classes, and the final map was used to iden* areas i) never covered, ii) always covered, iii) temporarily covered, and iv) covered only in 1986 by floating macrophytes.
Field Data Collecting
The Sampling field work was camed out from 3 to 17 August in 1997. The physical and chemical parameters sampled were: depth, temperature, pH, dissolved carbon dioxide, methane, and oxygen on the top and bottom of the water column. Methane fluxes between water-air interface were estimated using two approaches: the empirical model Thin Boundary Layer (TI3L) and floating static chambers years 1986, 1988, 1990, 1992 and 1994 . In the earliest year almost all reservoir banks were covered due to nutrients increase from submerged dead forest. Along the years, nutrients availability, as well as macrophyte area extent decreased. On the other hand, there are regions where occupation is constant (al~uays covered class) during that period, even nowadays. These areas are located mainly in the reservoir tributaries. This fact is probably a consequence of i) nutrient maintenance from water column stratification and runoff, ii) the windless effect of dead trees or "paliteiro" on the stands, and iii) the lower hydrodynamic process.
Water Physical and Chemical Spatial Variation
Tributaries present distinct physical and chemical conditions. In these regions, water column (around 10 m) is always stratified, resulting in dissolved oxygen depletion near the sediment surface. Such anaerobic condition is responsible for the methane bioproduction. Bacterial methanogenesis also results in production of carbon dioxide [5] . In relation to both carbon dioxide and methane, higher concentrations were found in deep waters of the tributaries (tenrporari/y and a/ways covered classes 
Methane Fluxes To The Atmosphere
The descriptive statistics of methane fluxes are presented in Table 1 . The non-parametric test Wilcoxon-Mann-Whitney showed no significant differences among classes for TEiL fluxes (pcO.05) . However, the same test detected significant differences between always/temporarily and only in 1986 classes for FSC fluxes (p<0.05). The FSC approach was one order of magnitude higher than TBL model (Table 1) . These results may be due to the predominant ebullitive fluxes in tributaries (higher methanogenesis rates). Moreover, FSC is sensitive to both diffusive and ebullitive fluxes, while TBL estimates only the first one. Nevertheless, there are uncertainties related to which approach is more accurate for measuring methane emission [2]. 
Hypolimnium Methane Migration
There are some evidences that part of the methane produced in tributaries is transported diffusely and hydrodinamically to the main channel in bottom waters. First, a methane gradient concentration was measured from tributary headwaters (always covered areas) to the main channel (never covered areas) (Fig.  2) . The thermal stratification of the water column tributaries produces horizontal layers with different densities, which makes vertical methane diffusion difficult. However, diffusion normally takes place within the same layer. Since methane is produced in the sediment, a horizontal concentration gradient can be formed. Another migration evidence is the higher methane concentration measured in the left main channel edge, where most of the tributaries always covered by macrophytes are located (Fig. 3) . Thus, methane emission from open water may result partially from methane tributary discharges, which can occur if we consider that the labile organic matter from flooded forest had already been decomposed and the redox condition is aerobic in the main channel. 
